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EXPLOSIVE ASSISTED EXPANDING FASTENER 



n^cfi-Raterence to Roiateri Applications 

[0001] This application claims the benefit of U.S. Provisional 
5 Application No. 60/299,950, filed June 21 , 2001 . 

Background of the Invention 

[0002] The present invention relates generally to steel framing and, 
more particularly, to an improved cost-effective method for fastening steel 
10 framing. 

[0003] Steel framing is revolutionizing the construction industry. 
Steel is a high quality framing material that will not shrink, warp, or attract 
termites and other wood boring insects. In recent years, the price of steel has 
become more competitive with wood and other construction materials. 
1 5 However, despite its advantages, steel framing has not become prevalent in the 
residential construction industry. The lack of a quick and cost effective 
technique for fastening steel members has prevented steel framing from 
emerging as the predominant building material in residential construction. 

[0004] Therefore, it is desirable to provide a quick and cost-effective 
20 technique for fastening steel members. It is envisioned that the steel fastening 
technique will be comparable in speed to an air nailer used to fasten wood 
materials. It is further envisioned that the steel fastening technique will provide 
a minimal gap between steel members, a pullout force of at least 216 lb., a 
shear force of at least 164 lb., as well as cause minimal destruction of any 
25 galvanize coating on the steel members. 

Summary nf the Invention 

[0005] In accordance with the present invention, an explosive 
assisted fastener is provided for joining steel framing members. The fastener is 
30 comprised of an integrally formed member having a head section, a stem 
section and a tip section, such that the head section is disposed at a first end of 
the stem section and adapted to be linearly driven by a driving device into the 
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framing members, and the tip section is disposed at a distal second end of the 
stem section and adapted to penetrate the framing members. The fastener 
further includes an explosive material embedded in the tip section of the 
fastener. In operation, the fastener is driven through the framing members until 

5 the head section of the fastener seats against an outer surface of the framing 
members. Once driven into place, the explosive material residing in the 
fastener is detonated, thereby radially expanding the tip section of the fastener 
and preventing removal of the fastener from the framing members. 

[0006] Further areas of applicability of the present invention will 

10 become apparent from the detailed description provided hereinafter. .It should 
be understood that the detailed description and specific examples, while 
indicating the preferred embodiment of the invention, are intended for purposes 
of illustration only and are not intended to limit the scope of the invention. 



15 Brief Description of the Drawings 

[0007] Figure 1 is a fragmentary prospective view of a steel framing 
member having two additional steel framing members fastened thereto in 
accordance with the present invention; 

[0008] Figure 2 is a side view of a first preferred embodiment of an 
20 explosive assisted fastener in accordance with the present invention; 

[0009] Figures 3 and 4 are cross-sectional views, taken along line 5-5 
of Figure 1, illustrating the explosive assisted fastener being driven through the 
steel members in accordance with the present invention; 

[0010] Figure 5 is a cross-sectional view, taken along line 5-5 of 
25 Figure 1 , illustrating detonation of explosive material embedded in the explosive 
assisted fastener in accordance with the present invention; and 

[0011] Figure 6 is a side view of a second preferred embodiment of 
an explosive assisted fastener in accordance with the present invention; 

[001 2] Figure 7 is a bottom view of the second preferred embodiment 
30 of the explosive assisted fastener in accordance with the present invention; 
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[0013] Figure 8 is a cross-sectionaJ view, taken along line 5-5 of 
Figure 1 , illustrating the explosive assisted fastener penetrating partially through 
the steel members in accordance with the present invention; 

[0014] Figure 9 is a cross-sectional view, taken along line 5-5 of 
5 Figure 1, illustrating the explosive assisted fastener being driven against the 
outer surface of the steel members in accordance with the present invention; 
and 

[0015] Figure 10 is a cross-sectional view, taken along line 5-5 of 
Figure 1 , illustrating a pin being driven into a bottom portion of the explosive 
1 0 assisted fastener in accordance with the present invention; 

[0016] Figure 1 1 is a side view of a third preferred embodiment of an 
explosive assisted fastener in accordance with the present invention; 

[0017] Figures 12 and 13 are cross-sectional views, taken along line 
5-5 of Figure 1 , illustrating the explosive assisted fastener being driven through 
1 5 the steel members in accordance with the present invention; and 

[0018] Figure 14 is a cross-sectional view, taken along line 5-5 of 
Figure 1, illustrating detonation of the explosive material embedded in the 
explosive assisted fastener in accordance with the present invention. 

20 Detailed Description of the Preferred Embodiments 

[0019] Referring to Figure 1, a fragmentary prospective view of a 
longitudinal steel framing member 12 having two upright steel framing members 
14 and 16 fastened thereto. Each c-shaped framing member includes a bottom 
wall and two side walls having a thickness in the range from 0.018" to 0.071 \ 

25 Additionally, each steel member may range from 33 ksi to 80 ksi as is well 
known in the art. As will be more fully described below, one or more fasteners 
20 may be used to join the upright steel framing members 14 and 16 to the 
longitudinal steel framing member 12. While the following description is 
provided with reference to this particular configuration, it is readily understood 

30 that the fastening technique of the present invention is applicable to any two or 
more adjacent members made of steel (e.g., carbon steel, hardened steel, 
stainless steel, tool steel, etc.) or other material having similar attributes to 



3 



WO 03/001075 



PCT/US02/19627 



these of steel (e.g., nonferrous metals, including nickel, alloys, titanium, copper 
and aluminum). 

[0020] In accordance with the present invention, one or more 
explosive assisted fasteners 20 may be used to join the steel members. A first 

5 exemplary embodiment of an explosive assisted fastener 20 is depicted in 
Figure 2. The fastener 20 is comprised of an integrally formed member having 
a head section 22, a stem section 24 and a tip section 26. The fastener 20 is 
preferably comprised of a harded steel material or, alternatively, a softer steel 
material having a tip section formed of a harded material such as carbide, 

10 ceramic, or a harden steel. In addition, a small explosive charge 28 is 
embedded in either the tip section 26 or the stem section 24 of the fastener 20. 
It is envisioned that barium styphnate, n'rtro cellulose, or other known explosive 
materials which are commonly electrically detonated may be used for the 
explosive charge 28. 

1 5 [0021 ] In operation, a two-step process is used to set the fastener 20. 

First, the fastener 20 is driven into the steel members until the head of the 
fastener seats against the outer surface of the steel members as shown in 
Figures 3 and 4. It is readily understood that the driving device is configured to 
engage the head section 22 of the fastener and may provide a back plate to 

20 prevent unwanted deformation of the steel members at the point at which the 
fastener pierces the steel members. In one embodiment, the driving device 
drives the fasteners at relatively high speeds (e.g., greater than 50 feet per 
second). In an alternative embodiment, the driving device may drive the 
fastener at lower speeds, but apply a relatively high force. One skilled in the art 

25 will readily recognize that an air nailer or other known driving devices may be 
configured to drive the fasteners 20 of the present invention into the steel 
members. 

[0022] Once the fastener 20 is driven into place, the embedded 
explosive charge 28 is detonated, thereby outwardly expanding the tip section 
30 26 of the fastener 20. Referring to Figure 5, the radially flared tip section 26 
engages the underside of the steel members, thereby preventing removal of the 
fastener from the steel members. To detonate the explosive charge 28, a thin 
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copper wire or other electrical conducting material 30 may be embedded in the 
fastener 20. The wire 30 is externally accessible via the head section 22 of the 
fastener and extends through the stem section 24 to electrically couple to the 
explosive material 28 embedded in the fastener 20. An external detonating 
5 device 32 electrically connected to the wire 30 may be used to detonate the 
explosive material 28. It is readily understock that the detonating device 32 
may be associated with and cooperatively operable with the driving device used 
to drive the fastener into the steel members 

[0023] A second exemplary embodiment of an explosive assisted 
10 fastener 20* is depicted in Figure 6. Similarly, the fastener 20' is comprised of 
an integrally formed member having a head section 22', a stem section 24\ a 
tip section 26', and an embedded explosive material 28*. In this embodiment, 
the explosive material 28' may be one or many commercially available 
mechanically denotated materials, such as lead styphate, lead azide or a 
15 combination thereof. The fastener 20' is further defined to include a circular 
bore 30' which is formed in the head section 22' of the fastener 20*. The bore 
30' extends downwardly through the stem section 24" and then tapers inwardly 
to mimic the outer shape of the tip section 26'. As will be more fully explained 
below, the bore 30' is adapted to receive a pin therein. 
20 [0024] In operation, the expanding fastener 20* is driven into the steel 

members until the head of the fastener seats against the outer surface of the 
steel members as shown in Figures 8 and 9. Once the fastener 20 has been 
driven into place, the embedded explosive material 28" may be mechanically 
detonated as shown in Figure 10. For instance, a pin 34* may be driven into the 
25 bore 30' and into contact with the explosive material 28' residing in the tip 
section 26' of the fastener. The impact force of the pin 34' detonates the 
explosive material 28". It is envisioned that the pin 34* may be integrated into 
the driving device that drives the fastener 20' into the steels members. In other 
words, the driving device may be configured to provide a two-step actuator a 
30 first step for driving the fastener into the steel members, and a second step for 
driving the pin 34' into contact with the explosive material. 
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[0025] As a result, a portion of the fastener extending beyond the 
underside of the steel members expands radially outward as best seen in 
Figure 1 0. The radially flared portions of the lip section 26' prevents removal of 
the fastener from the steel members. To facilitate flaring, one or more fracture 
5 lines may be formed in the tip section 26* of the fastener 2ff as depicted in 
Figure 7. It ia envisioned that the fracture lines may not extend to the distal end 
of the tip section 26', thereby maintaining the structural integrity of the tip 
section 26'. It is further envisioned that a plurality of raised ridges 32" may 
extend outwardly from the outer surface of the stem section 24' to further 
1 0 prevent removal of the fastener from the steel members. 

[0026] Alternatively, the explosive material 28* may be detonated 
upon impact of the fastener with the outer surface of the steel framing 
members. In this case, the fastener 20 is similarly driven into the steel 
members until the head section of the fastener seats against the outer surface 
15 of the steel members with the fastener 20". Although the explosive material 28' 
is detonated upon impact of the tip section 26' with the framing members, tine 
bum time of the explosive material 28' is configured such that the outward 
expansion of the tip section 26' does not occur until it extends beyond the 
underside of the steel members. As described above, the radially flared 
20 portions of the tip section 26 prevents removal of the fastener from the steel 
members. 

[0027] A third exemplary embodiment of an explosive assisted 
fastener 20" is depicted in Figures 11-14. Referring to Figure 1 1, the fastener 
20" is primarily comprised of an integrally formed member having a head 

25 section 22", a stem section 24", a tip section 26", and an embedded explosive 
material 28". In addition, the fastener 20" includes a circular bore 30" which is 
formed in the head section 22" of the fastener 20". In this case, the bore 30' 
extends downwardly into the stem section 24", but does not substantially 
extend into the tip section 26" of the fastener 20". Thus, the explosive charge 

30 28" is embedded in the stem section 24" of the fastener 20". In this 
embodiment, a plurality of raised ridges 32" extend outwardly from the outer 
surface of the stem section 24". It is also envisioned that the stem section 24" 
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may bo comprised of a more ductile material than the remainder of the 
fastener. 

[0028] In operation, the explosive assisted fastener 20" is driven into 
the steel members until the head of the fastener seats against the outer surface 

5 of the steel members as shown in Figures 12 and 13. Once the fastener 20 
has been driven into place, the embedded explosive chanje 28" may be 
mechanically detonated as shown in Figure 13. Specifically, a pin 34" is driven 
into the bore 30" and into contact with the explosive material 28", such that the 
impact force of the pin 34" detonates the explosive material 28". As a result, 

10 the outer walls of the stem section 24" (adjacent to the explosion) expand 
outwardly into the adjacent surface of the framing members as shown in Figure 
14. The ridges 32" along the outer surface of the stem section 24" serve as 
teeth which prevent the removal of the fastener from the steel members. 

[0029] While the invention has been described in its presently 

1 5 preferred form, it will be understood that the invention is capable of modification 
without departing from the spirit of the invention as set forth herein. 
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CLAIMS 

What is claimed is: 

1. An explosive assisted fastener for joining framing members, 
5 comprising: 

an integrally formed member having a head section, a stem 
section and a tip section, wherein the head section is disposed at a first end of 
the stem section and adapted to be linearly driven by a driving device into the 
framing members, and the tip section is disposed at a distal second end of the 
1 0 stem section and adapted to penetrate the framing members; and 

an explosive material embedded in the tip section of the fastener. 

2. The explosive assisted fastener of Claim 1 further comprises a 
bore that is formed into the head section and extending through the stem 
section into the tip section of the fastener, such that the bore is adapted to 

15 receive a pin therein for detonating the explosive material residing in the tip 
section of the fastener. 

3. The explosive assisted fastener of Claim 1 wherein the tip section 
further includes one or more fracture points to facilitate radially outward 
expansion of the tip section. 

20 4. The explosive assisted fastener of Claim 1 wherein the stem 

section is a cylindrical body haying a plurality of annular grooves formed in an 
outer surface of the cylindrical body. 

5. The explosive assisted fastener of Claim 1 further comprises a 
conductive material embedded in the fastener and electrically connected to the 

25 explosive material, thereby enabling detonation of the explosive material. 
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